(i9)H3f£H#fFjt (jp) (12) ^ H ^ ^ (A) (ummmm^&m^n 

#^^7-284389 

(43)^iB0 7 ^(1995)10^310 



(51)Int.Cl.° 




F I 




C 1 2 N 9/12 








C 1 2 P 19/02 


7432 -4B 






19/12 


7432 -4B 






// (C 1 2N 9/12 








CI 2 R 1: 265) 














mmM at^<o»7 OL (^ 11 H) 


(21)ffl«#^ 


!|#K¥7- 11205 


(71)bUiSA 


000002934 










(22)mMB 


sp^K 7 ^(1995) 1^270 










(72) ^IB* 




(31)«5fe*i^5g»^ 


»H3|ze-24121 






(32)fil5feB 


ip6 (1994) 2 ^220 




Ea^g 0/^^^1303^ 




0* (JP) 


a2mmm 


nm m-m 
















m<Dn 
















SMmM&WmU^ 3 T S 18# 3 ^ 






(74)ft;3B|A 


#II± ^§BB It. (^5«) 



(5« [MKcD^ifl!] »rMM^AP-X*X*U^— t?**or*©«iij* 



(57) imm: 

-i. /3 -iJ'Vka -X 1- U y^Sr Wit Uf-S. <. 



(2) 



ST7-284389 



1 



^^h— X. ^^^Ut':^— X. i^j.— ^n— X. x^ 

v>^y-x. y^/i^^'b-x. ^s^n 

— ^VPri^f a y, N-r -^r-f 71.^^71- r^^f a >\ 3-0- 
^^yl'^^'Vl.r?— X. 2-7^^^^>^^"";^r?— X. :?^V^r7X- 

lERJEt:!^ \1rh *:pmoM3SpH« i*tr6 .0—7.5. ^SpHtg 
H«±*^4"C, 24B#^<^0^9ia-C'pH*«;5.5— 7.5. iiSJSt::^ 

*S*i?)M7ipH{i:*^5 .8—7.0. S^pH|gffl i*^ 4 
r , 240#rS^O®JlTpH*^?6 . 3—7 . 3 . 
[|f5R3l3] 5::?'nr7^y;JXMt:iML. ^W^^-X7j^ 

m^^^h^mt. fi:^?H^^-^-v^ ^■■^f-yx(Eug 

lena gracilis) C-^^W ^^5Xb ■ TyY • ^'^-^ :^ 
:7 ■ r:^:3'^(Biochim. Biophys. Acta.), 

^198^, 151-154M(1970). >^>-^;l^ ■ ■ 
C7>^7^.;P ■ ^^XbU — (J. Biol. Chem.), ^247^, 3 
223-3228H(1972)3 . y^M.^)± ^^/l^f^-^X (Flammu 
Una velutipes) C^^-^— XAXX ■ ^UJ^r^-i 
n>>— ■ Ix^— X(FEMS Microbiol. Lett.), ^55^, 1 
47-150H(1988)] it/V^ y"b>>A >^>*°— ^5? 

(Bradyrhizobium japonicum) \iT^yh ■ ^ 
0>>— (Plant Physiol.), ^81^, 538-5415(1986)] 



CD#ffl 
j^jU=J-x 1-U 

10 li^Ji 3 tmcommm. 

[fi^il5 ] faMi3j^)^'^^nn^y;i?x ysMjryx N 

I 6 ] /5 - r? -X 1 - y ymi5 1 xj^yjv n 
-xSrff^JI 1 IBfEO b WNa-X;j^X7t^ y ^— ^Srffl 

[ff^TlT] b WNO-XSrif^Jfliatl^hWNO- 
XTj^X^^ y "y-'^^m^^hmmKm^zitt^ t 
^vpn-x 1 - y ymcomWA. 
20 iwn<7^%mtcmmi 

[0001] 

T^y^— ^' Ccif, «- ^lxy^O—X (trehalose) : :^)]/V 
;^X y — h (orthophosphate) ■ 13 -\)-^}V^ yjV b y 
X:7 X tf (glucosyltransferase) ] j:t/-?-^OMJs 

[0002] 

[^t2] 

SHiaffimJ^ft^o. 02*^^.0. 0 BWi/mg^^yyN'^'W 
ACT) b WNU-X7^X7t^ y '7-^{Z-:>\^Xl±^(ry^ifi 

[0003] 

fTabw^^-x7^x7^^y^— ^\ ^comMmi^xum 

[0 0 04] 

^ . mm<^:) h L-v Nn-x;^x;^ y ^—^m^m't^^x 
$mm^^mmz^:^^. ^*bl-^^a-x7^XT^^y^- 

■^^^m^-t^ ^t^^^<^^tiX^^^j:t^'ofZ 5 y U3 

:^xm<^mm^^ b WNn-XzhX^J^ y ^— fe'Sr^-r ^ 
50 ^fc^SajL. ^^7)*n^tcS^v^TMtW5£2:*ta. * 



(3) 
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[0 0 0 5] m^. *^0Bi. 

(1) ^^rta^yAxmrn^^cohU^wj—x^r^XTt^U 
g^. ^)Va-X 6-1) ym. a-fj'y'PY—X l-U^ 

yjpi^h-x 1-0 ym. y)V9v—x e-vy 

— X. ^Ay— X. uti^-x, r^tv— X. y/i^t'N 

— /I^. ^%r7-^f a>\ N-T ^71-^71^ 3-0- 
yf-;]^::?'VPU— X. 2-x:t^i>:^Vl^^— X. ::?^Vk3X- 

EI{i:*ti4r, 24B#ra^omTpH*^;5.5— 7.5. mKf£4^tS 

-g. *^«coMiipH{i:*^?5 .8-7.0. ^&mmi±m 4 

(3) ^^ua^y:^:xmizmL. b WM=?-X7t^X7^U 

(4) m^m^^^ua^y;^x ^"^uryxThh^im 



St 

^ ( 3 ) ia»sc7)MJt&. 

( 5 ) M^*^*^5::?'nn^y;i?X J^VTyx No. 3 

9«rS>^±iE ( 3 ) lEffii^Mm^. 
10 (6) /3- yjv r? -X 1 - y > j: tA^^J^VP r? -X ^ 
iilB ( 1 ) faifei7)M^y\n-X7f.X7t^y ^— 

(7) M^y\u-x^ jiia ( 1 ) iaig^^l^^^D-x;^^ 

f3 - yjua -X 1 - y ym^Mm.mzm^h . 
[0006] ^wMi^zm\^^ti^^^^^^-/:^xmmb 

LXl^. 5^nn-/;=&xMt:i«LbWNn— XTt^x^y 

ii. mni^i^\^^yAxr\oryxt>^mf^tii>. m 

MLfz^^ua V^rOTyX (Micrococcus va 
rians) No. ym^^Vfh^hffiX^ h . 1 9 

9 3^2^2 6 Bt-hnm^Kwmmmyi\ ( i f o > 

I FO 1 544 2 h LT. t/--:. 1 99 3^3^ 1 0 
B5^?-i^affi««*^X*SWI^*^X^W^Jtt:iF E RM 
BP-4 2 38tLT^IE^ixTV'i^„ ^S^fflV^iX 
if. 1 0^t^«T*MttaiS4^O. 0 6#©/mg:^y 

x^oryx No. 39tt(7:)a^em«^ c«iD t^s^ 

[0007] 
[^1] 



5 



(4) 
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[0008] 1 ] 4^, ai {iiTV-r-f y (anteiso) & 
5:5'un-y;^X '/rUT^'X (Micrococcus varian 

s) No. 39i*fcg#:i^*nso^rs (i^ij. m^vm.'k'mft^ 

m&^-^fzmZ'h'ori,^ m^^S^^on-y^j:^ (Micro 
coccus) MtcBt, b l^^NO— 'J 7— Ir'Sr^* 



•fen— V/U^l — )\^m<^mT)V-:i~)Vm. Hi-X/^ 

mmii. m&coim.i,z^^j:o!,z. ^m-^mmi^zmm 

T{±. '<7°h>', JzS.fii. a-yx'r-i-y}^- (CS 

flfe. ffis. iss. MK, 'J vit^cory^-'^i. 

iE^^,t LT{i. M;t«fiiE«K (^J, i^Lit. Sit. m 
^, mm, U>-BI*) (M, fjiVl^-^J^, ij^}-^ 



(5) 
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8 



/Pi-'^y., f]^}-^2^. -^hu^i., 

i^. IB. mm) ^mtf^'S^mz.^\:.x^ft^f\j^ 

[0 0 0 9] *^BB2fflvi^.ix-&5::?Dn-y;^>!.MW 

Tfi. i?IJ;l(J'S^'orJ-y;&X ^'n'UTVX No. 391*00 
^i'nrj ys'Urv^ No. 391*<7)J*-^. t§tfi 1 L 

[0010] tf«(i:Mm, mm.^tz\mwm^i%mm!n 
m.. ^:s^y^<n^nm&^mMLXpw^mm\^xhi: 

[0015] ®««»Stt 

X. 5S-?-Uh':^— X. v-jl— :?n-X, X:?- 



* [0011] ±Mt<D:fimX'im'i-h ^ t i D , 
-ffitiO^gK-r-g.. iI^gBXi£i;LT{±. ffl^tfOPmsflK 

mtm^^h. mwmzii. mtim'mmmi^ziiyym 
-^xmi^^mmk. m'L'^mm^zx^mm^m<7^mm'^^ 

10 m^^>,ZXi>m^^ TSKgel DEAE-5PW, DEAE-bg^t— 

;P650M (t-»-^fL^j*y-ttS) mf^z^h-^^yim-^^u 

Vh::?'57 -C— ioit/TSKgel G4000SW CSV— ttM) , 
Asahipak GS-620 ^t:: J: Sy/U^iiii^'a 

■7 h 7 -^m'MM^-^h'^xmm-th .r 1 i -o 
[0012] tmm^m^-^^mmKmizii^ o tc 

y-iX\i ■ -k/U (permealized cell) ^^CTtttWMM 

tLXm^-^i^lti^T^i,, tfz, *^Bj|coMx.An- 
X;t^X:J^U ^—\z^m^^tLxm^^i>^t i>*S&T-& 

30 s-fto^^ji, g#:-i;j*noo;tra; (m. mi^m-^m, mm 
m. ^tmm) ^zxondztij^x^^. mmmt. 
M;t(fm'i4T5x^ -y ^ b ^^KU^^i^y-f 5 y 

iiXv^y/]^:9/i'T!i^r'^ vxm^Lx . mm^y^^^^v. 

[0013] mzALimm^mzi. y)n^titi:mm<^ 

[00 14]^ 
40 UtA ] 

* 

m.. a-;*f7^l — X i-'jy 
7;u^'b-x i-';yffi. y)VifV~x 6-yy 

ffi, — X, vyy— X, x;!-:?') X. ^i/O 

-X, X, U;t^-X, r5bV-x, y.;|^b> 

— :^'";k3-9-5y. N-T-b^;L':?''Vl/a+?-5 y, 3-0- 
;^^;p^;pr3— X. 2-x3f=^i^^;Prj-x, ^/pny- 
J850 ^-^i? hy*5j;z/^:^^;l^i?aySw->-rn.^ia«t t 



(6) 

9 

[0016] <^mmpmxz/pmj^'\t 
aek& iz^o ft *^*coM3ipH« i s% .0—7.5. 

mim4'C, 24B#ralcOMJMTpH*^5.5— 7.5. i^^jEtCio 

^^^^SISfi:pH 7.0. 10jfm(^mmT30'C\:JTT$):^. 
i£RJ£tc^ft>g)M}afiJg. ^it^"^^iSJK$Effl«iiEKJE 10 

*#«(C^3(t>^iERj£«i lmMcOCu2 + (- i >9*tr80%vStt:^^^ 

[0017] <^%T^ 
TSKgel G4000SW^^A (my-?±M) . fciVAsahipak 20 
GS-620;<?^A (M^bJ^ctt^) ^mv^fzfJVhW&XM 

. sDs-;K y r ^ y ;pr 5 f' YjvnMMm&x^^^ 
®*«^ 

(8)5;i?xyxSSi (Km) 

WNu-x. mmvym. ^-^^jv^—:^ i 

-U>M-. XtC*rt"^Kin{i#^10. 3.1. 30 

38. :BXU23>mX:hh. 

[ 0 0 1 8 ] ^*3. ^mm(^^m&mmr^zMmth 

2OO//1110I. y >^S— ;^y^A-y 

z.A^j'^j^Mmm (pH 7.0, 50A^ffloi). N-Ny>^. {j\ 

A Kn^^;^^;^) 2 5 y:I::5^y;^;^':^^- 

'/^^TS^y K (N-Tris(hydroxymethyl)methyl-2-aminoe 
thane sulfonic acid) -7\m.\\LA ^ d^MWB. (OT. 
TES-KOHhB&IB-r-g^cIi: pH 7.0, 50//niol) ^dJ: 

t/B^?S^#tPRi£?m . Oml ^30°CT15i^PBlKJE$-tt 40 
-g. o ^J£{±?»K7j<p^T-^ 2 ^^rBlJlI^t->S ^ t (3 J: o T ^± 

X :t ^ ^^"--t^" >: ^" & ffl V ^ I, ^IV X ^ 

X. fej:Z;^'^yr?-^r'y^fflv^:^cfc^{i:^ ^ 

aiL>^c/3-^v^i7^x 1-y vMSofflstiOiStt^ 

1-y yBtcO^*{iV^y^^lx 
T''<— (McCready) h<7y}j'^ C;^y— X ■ y ■ X>if 
A^Xi-J— (Methods in Enzymology, 137-143 
K, Tilf^^y-^ ■ Tl^X (Academic Press) fll, rijt. 50 
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1 0 

- ■ 3-^5^ (New York) (1962), *|II) (:l^^V^. yS-:^' 
;l^r7 -X 1 - y > it:^?^'SJn7j<^^fi? $ ilT* t y >- 

its^^ y yx>y;^-MgST^^fi-r mrjkc^o 

V^X\t. ^1VZ}—X 20/^fflol. /3-::5^Vl-i?— X 1-yy 
m 20//moU TES-KQH (pH 7.0, 10/xmol) ioiiimmWi 

^^t^K}Bmo.2m\ ^30rT15^>PaRJ£$-ti:^cf*. 

Pl&ffiei*© C:2.-^y h (unit) ] t{±. ^CO^ 
f+r 1 W^iZ 1 V-r ^ ( /.iinol ) =?-.X 

( ^ z^cii: /i - ^^/i :=? -X 1 - y yat ) s y 

^ mm ^ -it mmm. t ^^mt h . 

[0019] -^W^(^:> Y l^yNn-X;^;^7}^ y 
Affp. E^fp. ^[:«±p°p^c?)*MiSv^^^WTffi#S«#^LT 

Jly)V (glucopyranosyl) -(l^l)-«-D-:^^V^r? 

"yJl^Y^ (glucopyranoside) COMjtfflS^hLT. * 
-fL^fflM^T- J) S yS -^V^r? 1 - y >^^c7)Sjgffl 

fflfS^fc LTf IJffl LffS „ /3 A :=7-X 1 - y 
[0 0 20] b WAa-;^7^X;t^y^— ^^iOffifflifi. 

wtcii. mutB-9^)vn-:K 1 - y ygg 1 

^0. 0 5#©l.:l±. i?t L<{i:^0. 0 5^^^>1 
00 0 0#e. #tcift L<{i:*^0. 1^^^5 00 0^ 

-yvMl^/WcMU. #^0. l^^HiQi. W^t<{i 
*^0. 1 — 3. 5^;b. #t:r*f^ L<{i:*^0 . 5 — 2^ 
/t^SrfflV^^, RJiEJ^OpHii. $^5. 5 — 8. 0. 
tc*^76. 0-7. 5T'S)^^h:^W^LV^. KK^^Jg 
{J:. *^2 0— 4 0^C. $^>CC*tf2 5 — 3 7^CT-J)^C^ 

smraiti. mPBiiii±. 
rHi-3B. m\zMt,\.<\m2.nn-2.nx^h . 

[002 1 ] b W^a— X^:2^^0H£?)b Wau— XtJ^X 

;^ y ^-^z-^fflV^SPfgSJ£fc#t-^ t J: 0 /3 - ^Vb 
r?-^ 1 - y >m^^:th ^ bi^X^ S . SJS{±. 

y y^ ( m. y >^S7KS^^ y ^^^co y >^Kr;b^ 
m^T^hti^. m^mtLxi,^. mti:£uymmmm 

L.mo. 0 5mfm±. ^fiL<fi*^0. 0 5;^?-A,l 
00 0 0*fi[. #tC#^L<(^*?;0. 1^^^5 0 0 0^ 
{Mv^&o y>'^«±. bW>n-;^i^;HcML. *1; 



(7) 

1 1 

0. i^;i^iyji. ntL<i±mo. 1-3. 5^/1-. m 

(i;. m5. 0 — 7. 5. $^>(3^5. 5 — 7. OT^^ 
5 — 3 7*CT'$)^<rh:i?^'ifft R^E^Sf^. 1 

[0 0 2 2] 

[0023] mmm i 

^VyryX No. 393ffi (IFO 15442, PERM BP- 

4238) co-&^:^^mmmmmm log/ 

L. h UTv^^C^-'^Xy-f yn;^ 30g/L) 20ml&^tf 
200ml 37 ^Xn^cSat. ^iX^3rC. ISB^rac? 
-^U— i-j:— (200rpm) iiTig^L/::^ 

mi25m\^jE.mmmmm (y^u^-x i5g/i. '; yig7j< 20 
m^ry^:^^j>. ig/L. y y|§7Ksr.x? u ^ A 2g/ 
L. mm^^^^-i^^yM^ 4g/L. n-y ■ j^^t-^-t ■ u 

(CSL) 8g/L. ^r^y^SitJS lOmg/L. b-':^^y 
O.Olmg/L. p-r 0.2mg/L. ^a^yT 

5 K 20mg/L pH 7.5 ) 2.5 L^-^tf 5 U ^/ 
-:7T-^y^-t^f^ttt. il^il.25L/min. JtffH] 
iSifc800rpmcO^frT32^C. 24B#ram«L3^C. ±S***T 

(pw 7.o)T—mm'»Ltz. i^mcomm±^^7mr^ 30 

\. Lii 4 r TIto . ^r^«-»SfmH^*3 (t y ^ 

^2.5 l.i.^m^fzl65g cO^#:&*??lJK250m 
g/ml iZ^^^dl^Z. O.lmM :7 x::^;P;^f';^X 

;1^7^j:i;1^7^;k^y K (PMSF) ^-^m.in y > 7^ U 

T>A-yyKz.;^?y^AM«^a (ph t.o) tw^iSL. y 

-iJ^JV CKDLM, y— ■ X— ■ ys:rjyx>' ■ 
y^r^^ji-Ty >':^'' ■ xyi^'-r-X (Willy A. Bacho 

fen Manufacturing Engineers) . XA X) {Z2^W& 40 
^"^h^bl^zX^mmiW^Lfz. ^c^K^?S&25.000 

X gT■■2o^^PH^s^t^LT^#^.^^^^±fff^® (eeomD^r^^isa 

tta^^s^L/-^. ^(7^mwm\^\mzwMTy^:z.^^^ 

25%(W/V)iaffi(^^^ i dt:ii^JllL. 7K^^7]<tt^^^30^^PH^ 
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1 2 

»gL?^cm. 25,000 X gT20^^PH^T51^l:^^llL:^c. .li^ 
JLfff^SmB^r>^-^A'^45%(w/v)ISlPt3^^ j: 3 

(•3Sa^. m%7\<^{z3()^-mmLfzm5,oo() x gT^o-^i- 
PhIt- iSC^^^M Lf# tLfziicjmi & 20111M y >'^— y ^ 
A-y ^-K^^^y^AMW^s (pH 7.0) i^zmmhmm^ 

^m^ihLfz. ^(^mm^mnLtj:t}^^.. 4%(w/v)gt 

Mr n ^ S ym 2m\ {9y^^^ Wlmg t M L T ^0 . Img ) 
5r?BTL. 7m:^^\zV5-^mtmLfz'ik. 27,700 X gT 

205>rHi3S^i:^^^iSLy^c. :L<7)±:mm (loomi) tce^^ry 
^t^z^o^rmmuic&i^t^^L^. 25,000 x gt^o^^ 
^*tf20mM y ygg— y ^7 A-y yssr;^? y ^^a^ffi 

(pH 7.0) 70mU^^MIL. nt^mmm (pH 7.0 : 2 L) 

— (0.45^^111) x:^j]^Ltdk. 0.3M JS^t;^^y ^A&'^ti* 
20mM y ym—^ y a- y v^z.^ y ^j-mmm ( ph 

7.0) T^mitLfzlSUel DEAE-5PH;*^A (2 X 15 cm, 

sv-as) ^zmiL. vv7\u-xir^x7^^^) "7-^^ 

^SM^-^fz. ^^AS:150inlcO0.3M iS^L^ y ^J^Sr-^ti' 

20II1M y X? y ^ A- y ymn:^ y 

L^^f^. mt^ y ^AJiJK^0.3M:6^^>0.7M«^Wt:im 

JlI$^i:^^tt3j:Di®*E^^^JilI^^?§ai$-^^Co ^^^^ 
5 ml/fflinC0?jfL?2T-^TVK 

j^hJKiS:^ : 280nin) ^mmLfz. m\^hfzm^t-h V U 

7^0- X;^ X:t^ y ^—^'^m^^^m'^^M:^. ^Mz 
eit@Sr>'^::^^ASraPi.60%(W/V)ia»^ L^^. ^tfz 

im^. m^t^^m^mzx^m^. o.im yyi§-*y 

^A-yyKZ7^y^A^«J« (pH 7.0)tC^§i?L2.7ml 

^O^g^S^Ly^Co <^^^T--^0^§^SSr. O.IM 

y >^»-;& y ^A- y >^az^ y ^Affi«ig (pH 7.0)^;' 

^^tLfzlSKgel G4000SH;i?^A (0.75 X 30 cm, MV 

-?±M) izn^L. 0.2 mlMn(7^mMXy^V^m^n-:> 
fz. n^tlfzhU7\U-X:^.X^.V ^—^W&m^ (3. 
2ml ) h ^ :7 y -CL-LTK c ^m^^S30. OOO , 5 

y;^°r (millipore) as. Tf^ffl] &flav-^Ti.9 mUCjS 

mLfzm . SDS-P AGE ^'^y-^tzb Z^j S> K ^ ^ ;i 

J:bStt{±18.2:x- >y f/mg W^°^^WTMEJfla^^m^S 
£7)-?^fLC7)S^300fgtC±# LX\^rz. 

[0 0 24] 

[^2] 



(8) 
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1 3 



1 4 





mm 


























cm) 


Ciiig) 


(unit) 


(unit/ng) 


(X) 






660 


3319 


19€ 


0. 059 


100 


1 




lOO 


790 


173 


0.219 


83.3 


3.7 




100 


701 


171 


0. 244 


87.2 


4. 1 


DEAE-5P? 


2. 


7 25.6 


135 


5. 08 


68.9 


86,1 


G4000SW 


L 


9 3.8 


69.3 


18.2 


35.4 


308 



[0 0 2 5] mnM2 

m bWNU-X (2.4mmol) . Vym—:^U^M.- 

^jym^:^v^j^mmm (ph t.o, 2.4iiimoi) . 

TES-KOH (pH 7.0, 0.6inmol) ^-"^t^Umlcommzmt . 
30^CT18B#rHl i^ h LT^^f*. Rj£5r^»J»7lc4^r 

y V^^t-^JK?^ V IxT-M - ( McCready ) ^CO 

^.Lfzt:i ^m'^jvco^jvzj -X h mm u >m^^ t 

fz. S T'c^ik^tt^r^N^vX (Haries) ^CO-yjm C^^-f" 
-r— (Nature) , ^164^, 1107-ni2H (1949) D 
Tl-ru^\V-;I/-r>^::^r7j< C28% (V/V) ] -/K 
C6 : 3 : 1 (Wiib) ] ^^»fflt^. -^r/Po-XT^- 
(20 X 20 cm. y^ybvyttM. Tf^IlI) &IlI®ffl(3 

-X i-^)ymh^fm^—Wcth:^r^-/V^^'tfz. z 

#^0.35ramoL ^3 i V0.33ininoK S^^L 7"' ^^^^^o— X 
i^J:t/'«U>'®c50*i. :g-^0.31mmoU i t^'0 . 34™ 
ol"C*-:>:^Co mz. ^IS6Ml"CWcM^/NO-X7j^X;J^ 
y^— ^f" (4-^f5) S:. ^VI^U— X (Immol) . /3-^7l^ 
n-X 1-U>^^ (Immol, tI^IH) i^iti^' 

TES-KOH (pH 7.0, Immol) ^#tfS;jE?g20mUCjDX. . ± 

mtnmi^zLxK&^'^i-^fz. zcr)Km4^,Tmi5 mu^ 

Mffil«U^cft. ^ti^vSttM (LH2CM. Kffl^pW) 
^yJ:. (1 X 10 cm) l^znmLfz. A yJ^=^m^7m20m 
lVW¥Lfzm. ®«]B^^^10%(VA)x^y-;^'T7§aj 

Lfz. ma^m^ (s mu o.25muzmMmmLtz 

mzi.-,xm^. 0.2ml(7)^S.7lctCvM?L. [el^tcLT 

jSa^H-ftL^cMS. m%mz\^cm^^^¥^^%fz. * 

h^<-m.y^fZ. t^fZ^^^^ (19mg) \Z^ y^^ISS* 
b WN^— ^f &f^ffl^-ti-fc^ .1^. ^Vl^n-X (10/xmo 
1) tf^m^fz. Z.fL^<rM^i.'0 . :*:MA:^?^>W^a 



40 



10 m^iz^tfzhu^\x-i-:^^i:r/^mv ym(r)mi^. # 

-^0.55mmoU J:t>'0. 50mmoU M:^^L/i:^'>r7— X^ J: 

X 1-UV^(:^S(±. #^0.53mmoK 
1 1/0 . 52mmol TJ> o , 1^. JiCOMS i D lliift W 1 T1# 

[0 0 26] mmm3 
( 1 ) mmjmn 

X. v;l/h-x. -fyv;l^h-x. ^^b— X. ^5-^ 
yt^^-x. ^c?— X. xiP'—^:^XX/:^ Ua— 

/3-^VM?-x i-vymtsiui^^^jv:3-x^mv: 

t^^-^K a-^Vl^n-X l-y^K. :?^Vl^n-X 6- 

Vym. a-ijy^Y-:K i-yy^. yiV^V—:^ 1 
-yy^ffi. :7;k^h-x 6-y^^iS. ;«?'^:^'h-x. v 
30 yy— X. y/i^^i — X. ^s^u— X. ^^y— X. y 

3-0-y^;P^;^::j-X. 2 

-7""^^>-^Vkn— X. yVkr7y-5--^y fyioit^"^^^ 

0ghWNn-X;l^X7^y5— ^fti. ffil^»S5|tStt^^r 

[0027] 
[^3] 



S 11 


C«) 




10 0 




0 




0 




0 




0 




0 




0 




0 




0 



50 [0028] 



1 5 



m s 








1 - y 


100 




1 - >; V16 


0 


^i'A'a-x 6- 


u >m. 


0 




1 - ij 


0 


'7/\^9 h-X 1 




0 


h-X 6 




0 



[0029] 







10 0 




0 




0 




0 




0 




0 




0 




0 




0 




0 




0 




0 




0 




0 




0 



[0030] ( 2 ) S®pHt5 J;t>'pH^gS 
m\WiA°C, 24Wf^c039ia-CpH*«75.5— 7.5. jgK*S(C*3 

ft !> -^mmcry^mmim .8-7.0, ^sphs5H{±*«j 4 

°C, 24B#ra<:0^yiilt-pH*tl6.3— 7.3. 
( 3 ) ^»aJK*3 itXSK^^tt 



(9) #^^7-2 84 3 89 

1 6 

^iOSS*^ CHS 3 ~ CHS ] *»«OIE 
{4pH 7.0. 10-ii-rBlcO5iiaT30°Cl3lTT-*)-S>„ jl^RJECcfc 

[0031 ] ( 4 ) PIS, vSWCfc J;ts'SS^l: 
10 JiE{ilmM<50Cu2nc;J:0*!)80%vS'l4*ipl»§ix-l.<. t/clO 

A, i/^c(±iiiiM(7)i-r^^>-yi/uv-f v-Miij; oam 

[0032] 
[*6] 



20 







W) 








100 


10 0 


KC 1 


90 


101 


NaC 1 


88 


98 


NH4C 1 


9 1 


96 


MgC 1 £ 


9 3 


S 9 


C aC 1 a 


9 1 


99 


CoC 1 2 


87 


77 


F eC 1 s 


9 5 


96 


ZnC 1 2 


93 


0 


Z n S 0 4 


9 4 


0 


MnC 1 2 


9 6 


92 


MnSO^ 


96 


92 


CuSO^ 


22 


0 


N i SO4 


7 1 


1 2 


K I 


86 


94 


NaF 


S 9 


98 



[0033] 
[«7] 



1 7 






(10) 


1 8 


1¥7- 


-2 84 3 




Clii) 






mm. 

CnH) 








Zitfi hrF tA' 




0 


100 


100 




1 


ilD 


QJ 

a4 




10 


I 






1 


34 


ad 




(12 


n 






1 


Qjt 


Q1 




1 


fl 

u 




Jb — P A 
J TS y y*' LI TT 


1 




Q9 




1 


86 






1 


34 


Ofi 




1 


9& 






1 


94 






I 




97 




1 


93 


95 




i 




95 


i^-Y ^ iJ -» ^ AMP 


1 


96 


94 




1 




94 


AMP 


1 


94 


94 




L 


94 


95 


ADP 


1 


95 


93 




1 




93 


ATP 




101 


93 


^ji/i' h-y^ 1-y vBi 


1 




92 


NAD 




93 


96 




1 


93 


93 


NADP 




92 


94 


hi/^MiT-j?. 6-y >n 


1 


93 




NADH 




93 


95 


h-x 6- »; 


1 


93 


94 


NADPH 




91 


96 


:7.FP^ h-x 1. 6-— U >Wt 


1 


93 


92 




0.1 


90 


91 




1 


93 


95 






91 


32 




1 


95 


95 




0. 0005 


94 






L 


93 


92 




0,601 


93 





[0034] ( 5 ) %=^m. 

TSKgel G4000SW;!if5A. J: VAsahipak GS-620;^f7i^ 

( 6 ) mm.^ 

(7 ) (Km) 30 

-yvM. i3j;t/^;t^3-xtc^^Kin{i#^io. 3.1. 

38. ib'J;l>:"23mMT'S)'3 3t„ 
[0 0 3 5] 

[0 0 3 6] 
[HBco^*=SriJiHe] 

[HI ] mmm3-c-m'<-tz-^?tmiohu^\n~x::i'^x:!i^ 



[H 2 ] MfilPJ 3T'p^/^c*fg3Jc7) h l^yMa-xrf-^x^-s 

[03] mmm 3 T'lfg^/^c^sgBH^^ h i^yNn— x^^x^^ 

[114] H^iflJ3TP^:^^*5£B?^0^W^^-X*:X;^ 
[05] SIJte^j3-r'ifil^f^2^^BJc0hWNO-X;J^X;t; 
[06 ] llii4fi|3Tli^/t3^%BJi?) h lxyNa-X;J^X;f: 
[07 ] ^J4f?ij3'C-l)i|^/^+^Bf!^0 h WNO-X;f.X;^ 

[08] mmm3Tm^fz^^m<^hu^\n~x-^.x-^. 

^' ■ T K (Morphol inoe thane sulfonic acid)] -jK 
M-fl:^'J'^AiS»lS4»T-iO}|iJ5g^m€r. IIH^|{i:TES CN 
-^UX(^^■^' Ko^i^;^^;!/) ;<^;Ktris(hydroxyiiet 
hyl) methyl )-2-T 5 • X;l^*:z-yi5' • Ti/>y K 

(aminoethane sulfonic acid)] -yicM'WL^ U ^ J^WM'M 

^i';<f-;P);<^;Ktris (hydroxymethy 1) methy 1 ) -3-T 
5y7°nj's°>' ■ X;kJ^^'y^' ■ T'/i^FCaminopropane 

sulfonic acid) ] -tkm^^jst u^j^mmm^^Tcom^ 



(11) 



#fflT7-2 84 3 89 



[01] [02] [03] [04] 




SBE CC) fiBE (X;) a* ("C) . &■ ("C) 



